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/'I') (3' — ^^yP— 5' v-i^ □ ^>'^ i;^/u=i—^A 

iy^^oDh', (1, 2' - ^/u->i) U-» (2, 1" -i^^f-^Wv-y 
( 3 f^/P- 5 --Y y tVWv'^' n^i^-J? v?ai^/U) (3' - 
^f'v'U-S' y kVWi^^' D-!>^ e^jc-yu) t^yunjr: i^Ai^iJ' D 

y K. (1, 2' -v?^5^yu'>'y u^') (2, 1' - v»^5^/U'>y i^^-) 
(3 -p< ^/u- 5 - n -::/5^/P'>;j' o^:^^ vJjiriyu) (3' -^^j^- 

5' - n -7'5^/U>'^ 0'<>'^ v^jt:n;W) i//U3 =. r> A -j;?^ p y K, (1, 

2 ' - v?^ 9^/u->y u>') (2, 1 ' -c^^f-zL-yy u:/) o-^^^u 

- 5 -:7 3i-/Wv^:J' p-^^i/oi::!/!,) (3' _;7^_-^po, 
^ o^>^-:^:ii-yU) v'zun- ;>i,vJj^ n y K. ( 1 . 2' -v?^^/U-> 

y u^-) (2. i'-^'y^Pfyx» (3-^^/u-5-3i^/i.iXi? 

)V) i^/Vzx:^^ J^i>J; u ^) Y . (1, 2' - f^yWv'y U:^) (2, 

1' — r yyp t"y -r:-^) (3 5 - i -yp a^^^? 

v?a:zr/u) (3' -;^f'/U-5' - i - 7*0 f yu^x^ a ^ 
i^yU=j::zr>Ai;?i:' □ y K, (l, 2' - v?p< y U» (2. 1' - 

-Yyyot''yx>') (3-^ ^/U- 5-n--/f=-/U-v'^oX:>'^ v^jLri 
(3' ->^zb-5' - n -y^/Uv/^I' D^>^ v?jc:-/U) i;:/U=i- 
^J^'y^u^)Y, (1. 2 ' -•✓'^^/uv-y u-:/) (2, I'-^yiT-p 
fyr>') (3 -^f-y'l'- 5 -7rcr:^U>'^ p^>^v?jc-/W) (3' - 
;<^yU-5* - 7 p^:/i;3i=yu) p =. ^ p y |,*^ 

(1. 2' - 5^/U->y (2. 1' (3_^5i;p_ 
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(2. ( 3 ^"yl'- 5 - i -^a b'/U->^ n-<> 

^v?a:ri/l,) (3' ->^yw_5' - i - 7° a tVw •> n ^ ^ v^jc - 

ju) i;^ /u =2 =L A a V b\ (1, 2 ' --^^y ^/u->y (2. 

1' ( 3 f-yu- 5 - n n--;>:J? 

i^^ayK, (1. 2 • ->?^f^/w->y w:^) (2. I'-^if-u:/) 

(3 5 -7 3:=i/l'v'^ t3^:^^«;^ai=iyu) (3' 
5' - p^v^'e^^^/U) v^/U^^ rj7i^o;5^ D y S*. (1, 

2 ■ -i^^f^/uv'y uv) (2. I'-^f-i^:/) (3_^^^i,_5_^ 

~:^/U=ir^r>Ai^^ a y K. (1. 2' -v>^5^/U->y U^') (2, 
1' -;<f-U'>') (.3 - ;< ^/u- 5 - i -::fa t'/Uiy^ C2y<:y^ 
(3' -;^f^/l'-5' - i -T'd fcVUv'^ D^^/^ t;fac-/p) 
-'^pj^i^i^uVY, (1, 2 ' -v^^^^wv^y u^') (2, i'-p<^u, 

» (3 f-yl'- 5 - n -::/f'/l>>'i5^ D-->;>'^ v?3:r:/U) (3' - ^ 

- n -:/^yl'>>-^ n^>'^ -:;Jac-yu) v?yu=i - r> c;f ^ p y 
(1. 2 ' - v=>f^/l.'>y U» (2. I'-^f-u^-) (3->g^,p_ 

i> D-<>^ v?^-yu) iz/wzi - A-:;^^' o y K. (i. 2' 

(2, 1' -^f-UV) (3-;^'?'/l — 5 - i -7*0 tVU->:i' D^i^^ V? 
^ = >'l^) (3' ->5^/l^-5' - i -7'P f/Uv':}' p^>^ 
/Ur. - i^Av^j^ D y K. (1, 2' (2, 1' -^yyp,^ 

(3 f-yU- 5 - i -7°n eyU->^ D^:/^' v>3:-/l^) (3» 
-^f'yl'-S' - i -7*0 tVU->^ D-:^^ v^:i: =^ r> .^^ 

D !J K. (1. 2' -^g^UV) (2, 1' (3_^^^^_ 
5 - i - tVU->:? D.-i^^ (3' _^^yp_5' 
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p f /Uv'^' n --t^'^ i:^/l'=i=:.^ a D yr, (1, 2' - ;>« 

(2, 1' y7°D x» (3 ^yu- 5 _ i -^D t° 

v'^' p ^>-^ >?3^::iyU) (3' — i — 7° a tVU -> o --^ 

v>/U=i - r>ix n y H\ (1, 2' - v=7 m — /U -> y U- 

y) (2. 1' -v'/'^yUiyy U-» f;^ (xfv^-yu) v^fyuzin t> A 

tJ'oyK. (1. 2' - e^'-Y y-T'o tvuv^y uv) (2, 1' -v>^^/u 
v'yu>') b'x (>r>'v'=/u) -:;'/U3:=:!? Av?^ n y K. (1. 2' -v? 
>r y:/D tvuv^y u:/) (2. 1' -i^-i' yyn tVb'>y u>) k-jt. 

VT^^nyU) i;'yw=i::ir> Av'^' D y h\ (1, 2' - V? ;^ ^/U y U >') 

(2. 1' - ^/u-v y u:^) (-r > 7^:11 yu) ( 3 - h y ^ y /u 
^>7=-'-/i') v^/w^zi rj7 A v^ij- o y h\ (1, 2' -i^^i^^yuv-y u 
>') (2, 1' - v'^iiin/uv^y i^:/) (^>7^c:^/w) (3_|.lJ;<^y^ 
v- y yu^ ^T-'-zu) -://u=i^ A-:;^^ D y K. (i, 2' -i^^air^yu^^ 
y u:^) (2, 1 ' -i^pi'^/i^i^]) u» (^i^f'z^/u) (3-fsy^^ 
yuv^y yH' Vx^-yU) C^/U =j i^ v?:?' n y K, (i. 2' -v?;>{^yPv' 

y uv) (2. 1' -i^^ain/wi/y u^) (-Y (3-hy;>« 

^yw->y yU'f >'x^yl') i^^yu n =^ r> jj' p y K. (i, 2' 
Dt'ywv'yuv) (2, 1' -v^^^yi'i/y uv) ^^x'^/u) (3- 

h y ^ y /U'l' V-r ^^/i') v=yu=i-'> A-:^:^ □ y H\ (1, 2' -v^ 

;^ ^^yuv- y U- V) (2, 1' - v'-f VT'P tVU-yy U:/) (^^-r^^riyU) 

( 3 - h y ^ 'i-fV'y y yW-f Vy^^yW) /vn =. ^ K n y K, ( 1 , 

2' - y^D t'yu'>y u-:/) (2. 1' -v^-c y^^n tvui^y u^) 
(-Or'^yw) (3 - h y f'yuv'y yu^ — yu) i<?yu=i=: Ai?^' c 

y K. (1. 2' -i;^^ ^yui^y uv) (2, i" - v?^ ^^yu-^y U'>') 

iz-r'^iyi^) (3- h y ^^yUv^yyt^^^yu^Vx-/!^) v^yw =1 
■:/^DyK, (1. 2" - v?7i-yui/y uy) (2, 1' -'yys.=.)\^ 
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/Un - rj7 Av?:^' □ i) K, ( 1 . 2 ' - a: r^/Uv- y UV) (2,1'- 

f^-zuv-y u-v) (3 - h y ;<f^/uv'y/u^f-/u^ 

v=yL'=i=.r>Av?j? D y K. (l. 2' - ;>« >- y U >-) (2. 
1' -v^^ai^/Wv-y U-^-) (-O'f'^i/u) (3 - h y ;«<^yl'->y/Wp« 

v?/l'3:^i>Ai^^' D y K. (l, 2' - v^'C V :/ o bf v' 
y l^V) (2. 1' -i^^^yPi/y U» (xT^^f^-zU) (3_f.y;<;^ 
yu->y yu^ =9=-yU-f ^/U) = =. r> n y K. (1, 2' -v?> 

f-yuv-yu^) (2. 1' --i^^ y f/wv^y uy) (xOt:^-^!^) 
( 3 - hi) / f^yu v- y ^/u-r vx — /u) i;= i> D y k, 

(1. 2' - yyo tVL'->y uv) (2. 1' - v'-r y tvuv'y 

l^V) (-^ l^v-'^-Zl-) ( 3 - h y y f-yUv-y f-yH- >'y^;^/U) v?/U=i 

X, ±fE^t^t)^C*3l^T, (1. 2' -) (2. 1' -) it (1, 
1' -) (2, 2' -) T**>oTtjctl/^;iS^ (1. 2' -) (2. 1' 

-) <D:^imi^ 

(B) ^mJi^^^S^fL'&i^i: LT. ^i^(^)S;4S^Jltc|g^ L)t T = 3r> t 

^ ^ S ^ M ^ -g- L fc T = V ^; 5^ > t> >^ § #1 
'fei LTfi1t>!r;^i t(0*sfc5*s. ^J;i(i\ TE-jaSiC (III) X\t (IV) 

( [L'-H] , ( [M^Z^Z^* • • • Z"] 
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• • • (III) 

( [L^] •■"),( [M^Z* 2=" ••• Z"] <"-'"• -),... (IV) 
(III) (IV) L2f4m^EOM^ R'^R'^M^XJiR'SC 

S.t>'8^~ 1 2S^*^e,iS{Stt5^JS. M*JiJl^^^(0 8 05~ 1 Om^^ib 
SJins^Jl. Z ^~Z "{i^;j^^*^L7K^glS^. i^T ^u-^e yi^r 5 y S, T 
/V^s^v-S. T !) -/U;j-:^r'>S, 1 2 0 (DT /U^/um. ^m^6 

m^iM^ M'^(D/^i^tt-e 1 ~ 7 (DSiC. nfi 2~8<OM|gc, s fi L ' - 
H. L'^ff^^ :t>m^-V (Omm. titlSl±<Omm, I=tXs/ 

( n -m) T-fo-So ) 

ilfiiX-S^M, LTfiA g. Cu. Na. L i fj: iS(D^m^. M 

^h^v-S, n-yhdri/S^, ry-zUxj-dfi^gi; tT7aiy :^'>S, 
2. 6-i^>5^yU7aiydf^->S. ■:l-7 5^;U;rdE^'>'S^$. ^3^^ 1 ~ 2 0 <7) 

0 oT y -/US, T/u=5f/ur y -/us^ u < jit y -^ur^u^jumt lt 
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5-iy ( h y 7/W7f-n > yx.=-/U^, - ^ — >y ^ \) - -f ^ ^ 

-/l^S. 2, 6 - f^yv-^ m — /US, 3, 5 - ^^/u^ ji— /US, 2, 
4 f^/u^i^LyU-S, 1, 2 - v'p<^/'U-7ai-yU£^, /^^y>^rL 
TF, CI. Br. K ^Sl^^J'n^ KSi: L-Ci^5^/l'T>'5^^:/S. 
H y ^^/wc^ U /US, h y > 'f'/uy/u^/wS, v'^iJ^/UT/i'v^^S. V? 
o-.dr'>/l'T:^^*:<^S, v^7 3:=/Hill^S^;JS#{f P>n5. 

f^f^FiJi: LTJi. > ^/U->^ D^^^-i^ain/Ug, T'f'/Uv'^ D^>^ v5ai 
^/US. ^^i^'^ f^/U-y^ v?ai=L/US^;6S^lf i^tL^So 

{Ctt. B (CbFs) B (CgHF,) B (C^H^Fa) 4". B 

(CeHaFj) B (CeH.F) B (Ce (CF^) Fj , B 

(C^Hs) B F,-^dS^Jf e,nSo 

X, LTfi. CpjFe^, (M e C p ) 2 F e (t 

BuCp)2Fe+, (Me2Cp)2Fe^, (Me3Cp)2Fe+. (M 
e^Cp) zFe*. (M e 5 C p ) aFe*. A g ^. N a L i ^fi?*^^ 
tfetl, X, •?-CDftil;:*/^:t>ir LTfi. f y v? r)? A , 2, 4-v>-ha 
-N, N-V?:3^5^/l'T:^ y ^>>A, v? 7 ai ^/P 7 > ^ - -^^ A . p - h d 

r^y = !>A, 2. 5 -v^i^' D ar-y p-=kd-n. n-v^>^ 

/UT^y^!j7i.. ^Sr/y-'i^A, N. N- 5"/UT= y =r> A, N. N 
-v^3:g^/ur= J^^<r>^m^^{\L'^m. h y 7a:;=/W;t>/U-<-l>ix. 

hy ("4 5^/l'7 3i::^/U) */U-<=r>A, hy ( 4 - p( h 7 31 = 

/u) ii iv^^^ j^^<r>i3 iv^z^'fp Mt'^m. CH3PH3 + . CzHsPHg 

*. C,H,PH:,^ (CH3) ^PHa*. (CjHs) 2PH^^ (C3H 

7) 2PH2^ (CH3) 3PH^ (c^Hs) 3PH^ (C3H,) 3PH 
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\ (CF,) ,PH\ (CH3) iC,H,) (C3H,) , 

J 2PH,\ (C,H,) ,PH\ (C,H,) ,P\ (C2H5) , (Ce 
Hs) PH^ (CH3) (CeHs) PH^*. (CH3) ^ (C^Hs) PH 

(Hi) Rxj^ (IV) <oit^^(D^x\ Mri^^izn. Tm(Dh(D^ 

-^5t (III) <7)'fb-g-ife)<t LTf±. ■BriJ;tfi\ 7^ h77i:^/Ufia8^ h y 

D7i=/u) BBS? h y 3i5^/WT>^rii>-^. xh7=3s^;=^ ('<>^7/W;^-p 
7ai=/i/) BBS^h!) (n-y^yw) t:^*-C7^, -^d{-f-7^i,;^a5It^Sg 

^jiP-'yA, r-hy :7/u:ta y ^=l/\^) 13^ t* n y - rjr ^ |. 

7=¥^ (■-:>'i? •7/U;^n 7^::^yb) Si8®fN, N - v^^ ^/UZ y z:^ ^ A, 
Thy^y^ (-i^'^ 7yU^a D®^^ ^/Uv?7 ai^/UT^'*^ ^; 

(IV) (Dit^mtLx^t. m^Lit. hy7 :i^=-/umm 

iD-fezi<>A, ('<>'^ 7yU;^-p 7 3i=:>'V') fflSS^^ai O-t^i;/ 

i*. {^^'^ y/U7tay 3:.=-/}^) m^'fti:^=f)vy:zLxi-^:^^ 
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y ^-tvrnm^, xh7=^^ {^l^^ y ^-jV) mW^, 7- by 

f±\ (V) 

(M' Z ' Z ^ • - • Z ") <"-•"> - . . . (V) 

T'feSo ] 

m:mhVTV~^i^:byi^-<='>j^tLxn. m^i:£-$&^ (vi) 

tCR'^R'^R'S] + . . . (VI) 

(VI) {;*5^t5R'^ R'^Jii>'R'«(±, ^ti^tiy:>^^/u 

<^'>/.£< ,!: -ty^^i^mXitT>hy-\-=.j\^m 

-^^ (vil) 

C,H,.,R^\ . . . (VII) 
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(Vll) {ifettSR'Ofi, OOt Kn;<;yl.tVUS, 

h7 7/U^D7:r:^yl,) U-^ H . X h 7 >^ (-^ ^ 7 D 7 - 

3^. :^¥&BM(Dmm<D (B) ^fe5^-C«>5;^a*^>m^l:^i^i LTfi, TIE 
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(VIII) 

BR"R'"R'» - . . (VIII) 
6 ~ 2 0 (DT y -yl^STfo^c ] 

(VIII) 4'OR'^ R '"^^D^R "-{i. ^ti^tii^mmi 
r toj: 9 7:f-«^(viii) xm^ri^^mt^'pmit^m<DMi^mi: tr 

(2, 3, 4. 5 h 7 7 31^/U) hy (2, 4, 5. 

6-7- VyyjU:i-oy -^f^m. hy (2, 3. 5. 6-xh77 

>'U;*-n 7 3i;=i/U) V \) (2. 4. 6 - h y d 7 a:::^>'U) 

'^M, hy (3, 4, 5 - H y 7>'U;^n7 3i=yw) *<>^, hy (2. 3, 
4 - H y 7/lx;j-D ^ar^yW) hy (3, 4, 6-hy7/W;i-D7 

3ir:yl/-) 7}>^^. by (2, 3 - :7 ;U;t D :7 i jr^/U) hy (2, 

6 - n 7 3^:=./L') hy (3. 5 - i^7yu:t n 7 * -yu) 
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^^'l^. (2, 5--:^7yP^D:7^^,u) ^^^^ (2-7/U;t 

(2. 4. e-hy^yP^p^^^/U) .1.^,^. (3_ 5_,^_, 

-:>^^/U7yU^p4.^m. -^:r^.W7/l.^p;J.r>^, (n-:/^yU) 7 

::ixe>co^r'«. sy ^^i^^ y ,u^uy ^:.,^.) 

(A) ;5)c5^i (B) ^^ircD^fflfiJ^fi, ^^^it-e/!f*L<fii 0 : 1 
~1 : 10 0. J;'9$?*L<«1 : l~i 1 0O®ffl;iSS$t<. ±15 

^^PJO$iiig;fyft{^jB,t6a^ffifl*JK{i, JbIS (A) (B) ^ 

R'°vAl J3-. • . • (IX) 
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— 20 (Dry^=> ^ v-S. j^^^6 ~ 2 0(DT y — □ -ir ^-Jl^Sr 
Ti^L, V 1 ~ 3 ©S^T'foS] 
-c ^ ^ n S { t: ffi V Mb , 

[?Ab Ky K, v^^^^/UTyu? - A t Ky K&LK^i^/ut/w 5: - Air 

^^m<Dmm:i5m\ci5\>^xit. ±mLtz (a) (b) i?St^2^th* 
(c) ^^^m\^^xf'mmf&i:n^j:o:Lfhxti>o 
f-mmmit. (A) 0ijxL(i. (B) j^^^mf&^-t^zti:i 

X. Wi^. (A) (B) ^^^trS^M^-tirSC itc J: 19 . ±1238) 

X, ^OS^^ibffiStt. ii^- 2 ot:~2 0 or, u< it- 1 ot: 

2i t>' ^ # ^ < b 7jc ^ ^ ^ ffl V ^ S ;4 X' ^ 5 o 
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<itl : 1-1 : 10000. J:<9*f*L<*±l :5~1 .-2500<7?^ 
4 ^yW- 1 1 .^r-ir:/, i-;j->j;7->, l-T^-fe^, 

fi^*#^co^^Tfi, S-^lfi^fSii^- 1 0 o~2 5 or, BiL<(t 
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-50-200 "C. J: tJi?* L< fiO~ 1 3 Ot:-Cifo2>. 

(^y^tt) AHl-i L< fi 1 ~ 1 0 \ 0 0~ 1 0 - i 

2 0MPa (gauge) . * L < Ji^jl- l Q M P a (gaug 

e) T-*>5o 

=fmm^\t. '>»<^;t^7^ ^-^^/te^-a- 
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y.. "^^a-e-MJi, ii^- 2 o-^-a 0 ot;, $f * l< {±- i o - 1 3 
OV. <fc tJif* L< f40~8 cc-cfc^o 

5 y^^^^^c•?^c*l-rs^^ia^4^!fe(o^;^)5l-.l 0 0 0 0 g. 

0-1 0 0 0 g J: ^t;^{4=$r|l§S-rs::<b;4SM* L^^. 

[2] f^^^^g-g-i:*: 

(1) X hyV^^mm'Pl 3 5<Cic-caiJ^Ly!:^lPg5te®tn];4SO. 0 l~ 

(2) /T^M^^sy^stt (DSC) ^ffli^. W^M^#ffl^r- 1 

(Tm-D) ^5 0 ~ 1 2 OtOl^fBt^^ltili 

(3) iLWmm^tm^ ( [mm] ) 5 0 9 Q ^ ,u% 

Lyt@|5Siffi^[„];6SO. 0 1~0. Sxv^y •> h/U/gOtOT'ifo?), C 
0^1Pgite^[^]tt^ *f*L<f±0. 1-0. 5xi>y 5/ h/U/g, iltd^ 
*L<liO. 2-0. 4T''>y 5/ hyU/gX'feS^ 
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*|ge^ro7°n t°u:/^a-&f4^ 1 mM. (Tm-D) t^W^n\^(n>.^i)^h 

jf:M*^!lftSf+ (DSC) -^O-^l 2 0X,<O'^fB\kmmX'^i>:Lt^-Z-m 

iiir^h<ovh'0 . $f 4 u< «o- 1 0 o'CTfe?., 

iSi, Tm-D{i. D S CSiJ^tdJ; tj3jii?)5. 

in*j. /T^MjfeaESIIIIiftff (/<-=3f^:^ • 3:/U-7-tt$!{, DSC- 7) 

/ ^ t' # © ^ -fr S ^ i J; 19 # 6 ti i«S¥ Pii llli - y <7) ir iSi ?a tJ J- liffl^^ 

:$:|6P^lC^o^,^-C, S*h^14^»J}§ i Ji. ±IBT m - D :4S||i|iJ ^ ^5 ^IfJigO 

■^?^m^^^^X. ^y^ViJ's'K^^ (mmmm) fi, - ■^ly^^j 

(A. Zambe 1 1 i) ^(Cj; I9^^$n/c rMacromolecu 
les, 6925 (1973) J -eHH L-C**yt, 

mW.: B;*:^^ (t*) ii J NM-EX4 0 0^'=»C-NMRi?g 

: 1 . 2 , 4 - hV ^ o P'O-^Virfi-tyif >(7)9 0:10 (^ 

fttb) m^mm 
: 1 3 ot: 
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: 1 0 0 0 0 IhJ 

2^igBj(c*5i,^T. iLi^mRmi^m ( [mm] ) fi. mt&<De:^m^ 
m) mj NM-Ex 4 0 ommmi:m\^\ "»c-nmr;^-<j5' h/v^i: 

( [mm] ) <Dmr^±^ i^^ii if ^ iLi^mwrni^iifiv^ :i t 

^^mco^a ifui^mm^Pflit. tLi¥mm\±m^ ( [mm] ) ;iS5 
0~ 9 O^jU%X'h'0 . t < fi5 0~8 o^/uyo-cfes. 
ilf*:^iiJttttiC ( [mm] ) 5 0 T-Ji, -«fco§-;JS|8^ 

^ l^^y^ y y^^m (mmmm) tt, 20'-'80 
^:Lti>mt~\^<. 3 o~7 o^/wroT-ifoSiMfrSfS Lv^o 

^l60^W7°n t'^y5^g^f4:2 (i. ±tE(D (l) ~ (3) (D^W 
^^fcL, aoTISiT? (1' ) ~ (3' ) €ril#i:-f-5'b<^T?*)So 

(1' ) vy'jymm^i z 5x:\Lxm'&\.itmwtif&m[v'\t^o. i~ 
0 . 4 X •>• y y h /u/ g 

(2* ) ^T^H^gSgRStf (DSC) ^JN•^&^^#ffl^T- 1 

0t:T'5^rBlt*if L)t^. 1 Ot:/5^T'#?fi$-ti:-5r <b{cj; ^^#lb^^fcil!l! 
ft?Piii?l:^-:/(DS'bifi?fiiR|J(c:aalJ^i^5fc°-^5'(7^fc•->^ h yzrt x^x^m 

(Tm-D) jj^6 0- 1 2 o'coje^^4^sf/!i 
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( 3 ■ ) > y^>^ 5/ (mmmm) tJS 3 0 ~ 6 0 ^/uo/o 

Litf^m'^k^Lv 0 . 1~0. 4 X ■> y K/U/" g (Z) t,o-C-*) "9 . Z(D 
&M^^ivHi. tti-^ L< (to . 2~0. 4 r'v'y 5/ h>'W/g , Mfcif ^ 
L<fiO. 2~0. 3 s/ h^U/g -CfoSo 

:^mm<D:/ci i:°l^>'^.m^»2ii. (Tm-D) :!>mm\t<D A7b^ h 

^H^S^filt (DSC) -Ce 0~ 1 2 OtfDiS^ttftrflgT-fcSClt^r^. 
mt-r^ii(DX»3iO . L< {i6 0~ 1 0 Ot, leid^tT* L< 117 0~ 
1 0 OtT'fo-So 

3 0-6 0^/U%t?&l3, L< f±3 0~5 0^yU%, H{I»*L<f4 
3 5~5 0^yU%-Cfc6. 

*fc> :*:^0^(D^P fU^mS^f^att. lz:f$MIiJttJgic ( [mm] ) 
L< H5 0~8 0-=t/U%T'*)«9 , MJC^JS L< <45 0~7 0^/>%^ 
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J: 'OtiJ^ L< fis 0~6 5'eji-%X'h^, 

HlC, ^^^(D-ya \::'\^>^m^i^lRXf2{t. ±IS<75 (l) ~ (3) . 

(1' ) ~ (3' ) COg^1=(73m(C. (4) ^^\^y<—^^^ >^ h 
yyy (GPC) miCX'Om-^Ltz^^m^^ (Mw/^Mn) ib'^ 4 SiT 

(5) GP Cm{cX<0m-^l^tim^W-i^^^S[7!)'^l 0, 0 0 0~100, 
0 0 0<D^i^i:mSi^i>ii(D-X^ibi>o 

CP cmizx <om^Lti^^m^m (mw/mh) j:i9»*l< 

(43. SWT, #(ci?t U< tt3. OiJJLT-CfoSo 

(Mw/Mn) ;is 4 i:-<5to#;jS||^lt-5 w ^tJS 

G p cjftcij: "9 sy^uytsa^J^^^-^-Afi^ ^fSL<tt. lo, o 

00~50. 000-e*)l9, * L<f4, 20000~40000t? 

So 

X. 1 0 0. 0 0 0 <Sr^x.-5 <t:, iJK«itt;4Sig-ir-^5^j^^jg^4^j^^ 

±IEMw/Mnf4, GPCjfef^cfct?, TIB(DS?gSl>'^#-caiJS L 
tzM&^i^'^^&MwRl/^^l-i^^^mMn J: ^ iU L fc fit T' fc o 
G P CiJ^ei^g 



:TOSO GMHHR-H (S) HT 

;^l±i^ : mi^^ o-^ hi^yJ^mR ll^ta^ WATERS 1 

5 0 cay^^^'f: 

mm :1. 2. 4 - h II D o-<:^-fe':x 

aiJ^ia^ : 1 4 S'C 

oStii : 1 . 0 5 y y 

^nm^ :2. 2mg/^yyyh/U 
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jtAS : 1 6 0 ^-Y ^ a V y h/\^ 

:Universal Calibration 
^W7°a ^'7 A : HT - G P C (Ver. 1. 0) 

^rifi. a;$:l;^l±S^(75 J NM- E X 4 0 OMNMRis^gSrffli/^ ti,T<7) 

KilS^MS : 2 2 Om g/NMR^ffi 3 ^ y y y hyW 
NMR^fSrl, 2, 4 - h y ^J' n D^:/if V-tf d 6 <D 9 

0:10 (^ftjt) u-^^m 

j9Jj^?a^ : 1 3 Ot: 
y-^/u;^*! : 4 5° 
yNVW^M!«?3Itfl*FBl : 1 O^i'- 
iffi^lH]^ : 4 0 0 OHI 

m:ifm (a' ) i^^<oBmi^mmiri>z ti>^x^ 

C3] fUV^ac^^flJ 
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^fi^ 0: 6 0 ~ 9 0 ^«o/„ ^ 4 0-^10 WSo/„;5. 
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^mi±H4-mmt Lxi-i. myt?5mit^m r^f-^-y p-125. 

mr^-^ — y P- 1 0 0, IHT-l'-^-T' P - 9 0 , y Vffila:;;^ =1 

1^ ■> y 5 3 0 0 . ys^uyy t 1 1 1 5 , -ir ^ 

/l^m ^yrn^KlOO. h-^5'i!'^S!i ECR 2 2 7. Il^;^=i U 
y^^a 1 0 1. milHk^Si T/Wr^VP 10 0. ^N-^^ U-^^ (Here 
ules)®! Regalrez 1 0 7 8 /.C if Sr^tf ^ i: tS^T'^ -5. 



9yi^:^. ^^yf'V yu-y^:^^ ^im. ^Jm, ie!^!72/^;^. ^GiiliU -y 
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(Sit) ) , § (tt^fk^ m) ) . -^-^u^tf^;*-^ 1 6 

8 . -fe-;->ir/l-x^ • (S;J) S a n d s t a b P- 

EPQ (-t^->K (Sli) ) , ^(D}; :^^mm±m. 2. e-iJ^-t-zf^^ 

vw- 4 5^yU7 3iy-/U, xi-:^^ ^"fi^/U- 3 - (3' . 5' 
BHT (ft^fk^ (gg) ) , ^/u:tf/ s/if 1 0 1 0 C^."? • ^-tv-^/p 

• '{r5;^/i.x (§!!) ) ^(oy ^ -,v7hmim±m. i^^ij-y/u-s. 

3' -^;*-v57°D f:^^^- ^v^j^^y^i; (3-7 
3->y 5/^;^D LTP i^-^nm m) ) T>-^^y i>;^L (B*^ft/i& 

*-r, ^^m<Dmm:^m\z X 10 'thrifty ti\^i'iymm'^W(Dmfimii 

!>' !^ (7) f ¥ fili ;^ jfe ( C o V ^ T Ift 0^ -f 5 o 

0^#is»^:$: t telle L fc;^&(c J; 9 il'j^ L 
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(2) mm^m Lrj]<Dm^ 

(4*) Hi-^ttOVMR- 0 5 3SSS>*!;flrt+«rffllr\ h 7 ]) '^mm^p 

(3) mm^i^'j^^m (mw) at^^^^ft^^-^ (mw/mh) oiiij:^ 

(4) DSCZIIJ^ (MMs : Tm-D(Dm^) 

Bp-tb. ^^M^MWiMH dE^>' . jQ/U-v' — t±ti. DSC- 7) ^ 

fi^iisf 1 omg^mm^mm.T. - i ot:T5 5^pflfiiif uyt^, i 
%mm 1 

(1, 2' -v'^ f^yuv^y u-^) (2. 1' -i^^^/u^^y - 

v'iUv^jSt;: (1, 2' - i^^^ y ^» (2, i' -i^^=f-,u 
-yvi'i^) -k';^ (-r>xv) oy ^i>Ajg(733. og (6. 975:y^ 

tTHF {-T hyt y:ayyy) 5 0 H V D y h /l^izmm L- 7 SV 

3 - K;^ ^/u h y ^ f-yu->9 > 2 . l5yys'^>'^(l4. 25y^ 

^^SSr@*L^-r/U5 0 $ y y y h>'i'*JDx.T«gfDiS<fc:T rj7 

#a^S<Srej!iU^glSrl^*LT (1, 2' -i^^f-^wv^y u- 
>) (2, 1' g^yu->y t'^ ( 3 - h y / 5^yW:/y zu^ 5^ 
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/U-Ot'^) $r3. 04g (5. 88^y*ylx) :^'^tz (i|X'^8 4%) . 

/ ^Ji^i^ V (2, 1' - -i:^ ;< Ji-y V - ^' ^ ( 3 - 1- y > 

^/Wv-i; /u^ ^/Wxf ^7^:^)^ 3 , 04 g (5. 88$i;^yU) i^i — x 
0 ^ V V y h/Wi^Aix5„ 

- 7 8 tlcj^il] L n - B u L i O'^drf- v^-^ ( 1 . 54M. 7. 6 
5 y y hyu (1. 7 5 y ^yU) ) ^MT Lit„ miS.lC±(f 1 2f^mmi^ 

'^btiitmi^^^^D-^ 4 0 5 y y y h/u-Cgfej^i-s ;i j: 19 y 'j- 

<:7J>,iM.^Jc — y'jUUj]Ui^tLX3. OGi^yM, (5. 0 7 ? y 
tz mm 7 3%) „ 

^H-NMR (90MHz, THF-dg) ^ ^m^<D'i^^it. 

8:0. 04 (s, 18 H, h y ^^/W-^y /U) ; 0. 4 8 (s , 12 
H, i^y^/W->y U^-) ; 1. 1 0 (t. 6H, ; 2. 5 9 (s , 

4H. ; 3. 38 (q, 4H, , 6. 2-7. 7 

(m. 8 H. A r -H) -CfeoTt. 

^^^^TT'f#6tt7t Vf-'>J^^^ h/U:x;/ 5 0 5 y y 5/ hyUCj^^? L 
Ai. 2g (5. 15!J ^yu) CO ( 2 0 5 y y 5/ K>1^) fgjgf^Sr 

-v^^5"yuv/y w^') (2. 1' -•:;'^5^yu->y i^y) -f^ (3-hy 

y f->'U-> y yUp* f^/U-f v'/l^ = - ^J? A D 7 ^ K iSr 0 . 9g 

( 1 . 3 3 ? y ^/P) (IR^ 2 6 %)o 
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^H-NMR (9 0MH2. CDCI3) J: ^, iiJ^O^^Ji. 
5:0. 0 (s. 18H. h V ^ f^/i-i^U /W) ; 1 . 0 2, 1 . 12 
(s, 12H, i^^ ^yUi^V :2. 51 (dd, 4H, 

» ; 7. 1-7. 6 (m. 8H. Ar-H) T'fcoTto 

Ab^.KJS t/c: 1 y h/u::*— h ^ u-yjc, :/4 0 0 y y y h 
S y-C y^^yWTyU5-i?A0. S^y^yu, n, N - e^p^ ^/ur = 

(1. 2' -v?>f^yui>y ^» (2, 1' 

( 3 - h y > ^/i-v^ y -^=f=-iv) v?/u=i=^ A D K 0 . 

^mM-^i^^ 1 1 0 g Sr^#^c„ 

/g, Tra-D{i8 6'C. ±i^mWm y^:^'ff -y h-'^m) (mmm 
m) li. 4 3^^U%^ iLi^mmmi^^ ( [mm] ) f± 6 2 */U%-Cfco 

JD^ii^LAc 1 y y h/^;^^- h ^ ^zf^yA 0 0 $ y y y h 

1 ^ 2 Om U h y I' yy^yUT/l^§::ir>AO. 5 5 y ^-/U, 
ho. 8^>ri?n^yuSD5||Jg^JlT'Sg|S!L^c (1. 2' -i^^^/U.>y 

1^^) (2. 1' --:^^9^/i.->y uv) -t':^ (3- h y ^^yuv-yyv^ 

f'/l'-r Vr'^yu) v^/un^ii^Av^i^ uy-r KO. 2 n ^/U^)5o;t . 

M<C, 7/<^0. 2PaSr^AL. t° U>^^A L^flE^ 0 . 8MPa 
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i LT. 7 0 t;-e 1 5 ^^TbIM-^ LfCo 

7 g ^mtco 

( [mm] ) (i 6 3 ^/wroT-fcofCo 

ADflft^^Lyt 1 y s/ h/W:i— h U-ytC, ^zff'^A 0 0 S. ]) V y h 

•v-r D^/u, Hjg^'ij 1 -c-si^Lfc ( 1 , 2' --;^^^/uv/y u-:/) (2. 
1' - v>> g^yu-yy uv) -fc-;^ ( 3 - h y p< ^'/i^i/' y /v-y 

2PaSr^At, T'd t° W^^^A L^iE^r 0 . SMPaibT. 7 0 
r-3 O^^r^S^Lfc, 

ymm^i^^ 3 5 g ^#fco 

/g. 1 -;^-i5'x>'-^^l:fi4^yu%. Tm-Dld:49^, iLi$mm\±t^ 
^{ [mm] }fi6 1 *yU%-Cfoo/!:„ 
Jt|5!«SJ 1 

UtifiSJ 1 tCfcl/^T, N, N-v^^^/WT^ y h7=¥;^'<i^:J' 7 
:7zii— /utKu— ho. 8-^'i'^D^/uSr> 'f-zi^T/u 5 / ^f- v 0 . 
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g. Tm-D»t7 0°C< lEflsMaOtt ( P< V iS' -y K5>^) (mmmm) 
(i. 4 4^yW%, iL<$^IIJ14mm ( [mm] ) 6 2 ^^^yoT'ifoofc. 

JOflA^JSL^ 1 0 y y l^-^f::, ^7'^:^4 0 0 0 5 y U 

M^FiJ 1 T'liiilLyh ( 1 , 2'-v?^ ^/l^v/'J 1/^) (2. I'-v^^f'/l' 
ixi/^ n 7^ K5-^^ ^ D^/uSriDx.. 6 0 ^^Felfi-^ Lfc:„ 
^tfc 1 . 1 k g Sr#fc„ 
^lifi^J 5 

APlKi^^tL^c 1 0 y .y h/w^- h ^ U'-'/fi. ^^4 0 0 0 5 y y 

h y ^ y■;/'^y^r/^5 ^ 5 5 y ^-'I's n, n-c/^^^/wt^ 
^te^?*] 1 -Ca^Silt/c (1 . 2'-i^^^/^•>y f^-) (2. l'-v;^^f^/w 

-^yu^') -f^ (3 - h y 7'^yV'->y ^V'^^^i-'OT'^y^) v^/w=>^^> 
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-g-f* 1 . 8kg ^mtzo 
mm^^\^tz 1 0 V y hJUTir- h ^ ^^4 0 0 0 5 JJ U 

-g-f^j 1 . 4kg Irttfco 
^JSf'J 7 

^jpflftltiStfc 1 0 y h^' u-^ic, ^-f^v^ 0 0 0 5 y y 

^iSfi^iJlT'I^I^L/c (1. 2'--^^^^V->y l^^-) (2, I'-i^^^/i- 
ixyuv) - t";^ (3- h y >^/^'>y>'^;^9'.'^-1':/x=•/^-) -:^yw=i=-i> 
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1 . 5kg 5r#/::o 



(1, 2' - v^y ^/uv^y ^» (2. 1' f'/Wv^y l^^-) (3 

o K ( 1 ) (7)§liit 
M^^»ST, 2 0 0 5 y U -7 h^K7)->^ u^-^JSJc, 3i-r/i^5 0 5 y 
(1. 2' ^» (2. 1' -'J/=^^\^i^.V U 

y) t:'^^>'7'>3. 5g (10. 25;!J^/U) ^^JD^, --H-7 8t: 
-^.n-T^f^yWi; ^'J'-^ (n-BuLi) (D-^^-^y^M (1. 60*y^/ 

u •> h/v, 12. 8 5 y y 5' b^^) ^rjesTtyto 

-OHf^t^^x h7 t KD77y (THF) 5 0 5 y y «.y 

- ^^3- ^^i' h y > ^/I'i^^v 1 . 4 5 y y s' h/^^M^s.X'mT\^ 
jskjc. 7K 1 0 5 y y y H/uT'jP7K:J>AiL. ^^ta«r3i-7^/u5 0 5 y y 

^ - ^3i_7-yU5 0 5: y y y H/l^^AO^, - 7 8"CT*n -B u L i <Z)^ 
df-y-^'jgj^ ( 1 . 6 O^^u/y 5/ H^^^ 12. 4 5 y y y h/i') StJISTU 

#p5nfclli*?r-^==«^f-^3 0 5 y y y hyUT'?5fe#Lfc'^. il^fflfc^^Lfe. 
ZCD&'&^^S. 1 1 g?r hyi-^>5 0 ? y y y H/Hc^®$-tir. SUco 
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2. 0 g (8. 6 0 5; y ^^W) ^r^SPl'^-o 

x>)n^nBiBi. 2g^mco mm 2 5%) 

•H-NMR (9 0MHz. CDCI3) :5-0. 09 (s. h V ^ 
,Wi.!J;u, 9H) ; 0. 8 9, 0. 8 6. 1. 0 3, 1. 0 6 i s . ^ 
12H) ; 2. 2 0, 2. 6 5 (d, 2 H) : 

6. 9 9 (s, CH, IH) ; 7. 0-7. 8 (m, Ar-H, 8 H) 

mi^Mm\.tz lov-y v^v^- V ^ v-^\z.. ^7-^ >- 4 0 0 0 ? y y 

iffi^n-cMtfc (1. 2'-i^^^.^-:-yv^^^) (2. x^-^:^'f^^ 
yuv) -f^ (3- ^^^yu^^yyu^^/i'^^^-^i') (-Y >-7^- 

'g-'f4J2 . 1kg Sr#:''-o 

9 



® 



Mifcistfc 1 0 y i^-^i^. ^y^.y4 0 0 0 y y 

hy^y^^/WT/Wi:^e'i-5^y^/l'. N. N-v;^>^^l-T^ 
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1 . 3kg «r#y::o 



^1-1 





««nj4 


5 


%%m 6 




3 9 


4 2 


4 2 




0 


0 


0 




5 4 


5 8 


5 8 


[,7] T*•>^yl■/^/g 


0 . 11 


0 . 17 


0 . 3 1 


Mw X 1 0 


1 . 3 


1 . 5 


3. 0 


Mw/Mn 


1 . 9 


2 . 1 


2. 0 


Ttn-D X, 


7 2 


7 9 


7 8 


AH j/g 


1 9 


2 5 


2 5 
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HJig^iJ 8 


Mmm 9 






A 7 


4 4 




0 


0 


0 




5 7 


6 5 


6 1 


[ 7) ] T■■•>^;^/^/g 


0 . 3 3 


0.35 


0 . 2 4 


Mw X 1 0 


3. 4 


3 . 8 


2. 3 


Mw/M n 


1 . 8 


1 . 8 


1 . 9 


Tm-D X: 


7 4 


9 5 


9 8 


AH J/g 


2 6 


3 3 


3 4 



IIJS0IJ4. 7Z^U5 9 T'#e>ixy':i7'P fUV^S'S'iJf^. ^^H^Mtl^ 
vr7 5;^>M 5 0" F ( B ^rJfgJMSli) Sr, ^2-lStJ««2-2<Dia^ 

^omm^^ 2-1 ^iu«* 2-2 ics^-r, 
ri¥ffi:^fej 

J A I - 7 (B:$im^mi:m^mm \^mmL. mmvtzo 

^ay^rfiit : 1 8 o°c 

( 2 ) j}-> •;/ h ^ h^«^t'JcDg5^14 
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^m)^M'^ : itl 2 5 mm. ft $ 1 0 0 mm 

m^m^^i^^ ■■ ^^0#<75^g!t*A-l[*^ 1. 000~2,000mPa- 

mmmm^m : 3 g/m 

-fe h ^ A : 2 # 

^mum : 2 3°C 



*2-l 











i¥{i^iJ3 


(%) 






mmm 




70 


70 


70 




30 


30 


30 




0 


0 


0 


^S4*A^:i80t:.mPa-s 


140 


1430 


610 




110 


180 


160 




A 


0 


0 



*^'(bl5Sih^iJ (-< /'W:*'/ yiJ'P^lOlO) SrlOOOpp mSsAD Lfco 



50 



wo 03/091289 



PCT/JP03/05042 



^2-2 







§^ /or /Tii >i 
pT IdtJ 17'J 4 


A iSil c: 

pT lOD P"J o 


fni (sii A 

pT IUU I7'J U 


(%) 










63 


63 


63 




27 


27 


27 




10 


10 


10 




90 


660 


280 




100 


160 


120 




X 


O 


O 



*^it\S}5±M i^ii ^ y i; 7^1 Q \ Q) ^lOOOpp mgsAP Lfc„ 

||f*t*5tsfffl. ^^m. S!i*ffl. il*tffl, *X 





wo 03/091289 



PCT/JP03/05042 



iff * $B la 



1. ^mWi^o^°^>'^M^i^<Dm'i^:ffmx'h^x. (a) tib-^^^ 



i^f^. M{iJaSB#^B3~l OS^XIi^^:?^^ K^^iJo^JlTt^Sr^ 
tpd^bjlfinfcga&^-efcoT. A'atJ^A^Sr^r t-C^IS^SitSr^^fiKl- 
oTV^TiJ:<. {tllOY, E', E^xtiXt^gfllU-Cv^xt J;<, a':r 

y/U-^n 7>X-^WS> -0-, -co-. -S-. -SOa 

_^ -Se-. -NR'-. -PR'-. -P (O) R'-. -BR'-X 
tt-AlR'-Sr*L, RMi7K^I^^> ysD//yj^i^; ^^?^l~2 0 




MXqYr . • • (I) 




wo 03/091289 PCT/JP03/05042 
q (S 1 ~ 5 (T^S^T- [ (Mcom^lffi) -2] Sr^l^L, r(iO~3(OM 

(I) xm^ti^m^^i^it'^!^. Rx/ (B) mm^^'ymit'^i^^^^i- 




[^'t', MfiJ1^^^^3~l Ol^X(ivi^^$'y-i' K^2?i]O^Jl7clgS:^ 

U«A^»iZOOia&^^)iig-g-rS-ffiO$gfllST-fco-C. ^^^1~2 0 
^'/l--^:^ ;=^X^WS, -0-, -co-. -S-. -SOa 
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_^ -Se-. -NR'-. -PR'-. -P (O) R'-> -BR'-X 
{i-AlR'-^^U. RUiyKmiMl-. y^u^:ym^. ^^I^:i~2 0 

b fi S I' ^ IWI — T"b ^ o T V ^ T t J: 1/ \ 

q 1 ~ 5 C (MOJg^tf) -2] &^L. r (1 0 ~ 3 

3. TIEO (1) ~ (3) ^mit-tMmWir^^^^^^M'^Wo 

( 1 ) r h7 y '^mi^'P 1 3 5'C{CT?BiJ5£tybllRBiteS['j]!45 0. 0 1- 

0 . 5 -r l" h >'^/ g 

(2) TrsMM^^Bmi (DSC) ^^ffli'^ K*4^m^#limT- 1 0°C 
Sia.^' (Tm-D) *S0-1 2 Ot:(Ofg^ttWJii 

(3) iLP^mnmt^^ ( [mm] ) dsso-go^/wyo 

4. TI2<75 (1' ) ~ (3' ) ^-^/ci-rfiJl^llS ICfEi^O?SiiJiE»7'o k'U 

(1 ' ) r h 7 y 1 3 s'CJc-CffliJ^tLfcllPSifASC jj ]^^0 . i ~ 

0 . 4 -r v' y y H/i'/ g 

(2* ) *^*sMfi&ftt+ (DSC) €rffi</^. p^m^mmnmis.T- 1 

^n^B.'^ (Tm-D) /456 0~1 2 Ot^O^JHtttTfli 
( 3 ' ) ;^ y^^'^ K5^^ (mmmm) 3 0 - 6 O'tJUVo 
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5. TIE<0 (4) RXf (5) ?r ^fc-r If 3 Xli 4 jrIBlt£Oiei8iE®i 7" n 

(4) ^•;U/<--?.^-^ ya ^'■i^ V^y7 (GPC) HiiiC X ^0 M^Vit 
^^m^^ (Mw/Mn) /SMtAT 

(5) GPCifet^J: OffliJ^b;tfi[l:¥*95^^ft*^ 1 0. ooo~ioo. 

0 0 0 
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